Control of muscle cell-type specification in the zebrafish embryo by Hedgehog signalling.
The specification of different muscle cell types in the zebrafish embryo requires signals that emanate from the axial mesoderm. In previous studies we and others have shown that overexpression of different members of the Hedgehog protein family can induce the differentiation of two types of slow-twitch muscles, the superficially located slow-twitch fibres and the medially located muscle pioneer cells. Here we have investigated the requirement for Hedgehog signalling in the specification of these distinct muscle cell types in two ways: first, by characterising the effects on target gene expression and muscle cell differentiation of the u-type mutants, members of a phenotypic group previously implicated in Hedgehog signalling, and second, by analysing the effects of overexpression of the Patched1 protein, a negative regulator of Hedgehog signalling. Our results support the idea that most u-type genes are required for Hedgehog signalling and indicate that while such signalling is essential for slow myocyte differentiation, the loss of activity of one signal, Sonic hedgehog, can be partially compensated for by other Hedgehog family proteins.